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DETAILED ACTION 
Priority 

Acknowledgment is made of applicant's claim for foreign priority under 35 
U.S.C. 119(a)-(d). The certified copy has been filed in international Application No. 
PCT/JP2005/017919, filed on 09/21/05. 

Information Disclosure Statement 
The information disclosure statement (IDS) submitted on 5/1/06 has been 
considered by the examiner. 

Claim Rejections - 35 USC § 102 
The following Is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or In public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1-4 are rejected under 35 U.S.C. 102(b) as being anticipated by Pulvirenti 
(US 6,140,680). 

With respect to Claim 1 , Pulvirenti discloses a semiconductor device provided 
with a monitor transistor (Fig. 1 PS) for detecting electric current flowing in a driver 
transistor (Fig. 1 PT) mounted on a semiconductor chip, the semiconductor device 
comprising: 

a plurality of transistors (Fig. 4 D1 ,D3 SE) provided in the monitor transistor and 

connected in parallel; 
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wherein the plural transistors are disposed at a periphery (Fig. 4 D1 ,D3 SE) of an 
area of the semiconductor chip (Fig. 4 RG) on which the driver transistor (Fig. 4 CE) is 
mounted. 

With respect to Claim 2, Pulvirenti discloses a semiconductor device provided 
with a monitor transistor (Fig. 1 PS) for detecting electric current flowing in a driver 
transistor (Fig. 1 PT) mounted on a semiconductor chip, the semiconductor device 
comprising: 

a plurality of transistors (Fig. 4 SE) provided in the monitor transistor and 
connected in parallel; 

wherein the plural transistors are disposed within an area (Fig. 4 RG) of the 
semiconductor chip on which the driver transistor (Fig. 4 CE) is mounted. 

With respect to Claim 3, Pulvirenti discloses the semiconductor device as 
claimed in claim 1, wherein the plural transistors (Fig. 4 SE) are disposed on the 
semiconductor chip at equal intervals. 

With respect to Claim 4, Pulvirenti discloses the semiconductor device as 
claimed in claim 1, wherein the driver transistor (Fig. 4 CE) and the monitor transistor 
(Fig. 4 SE) are MOS transistors (Fig. 1 PW). 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the phor art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary sl^ill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 5-8 and 10-1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Miller (US 6,734,656) in view of Pulvirenti (US 6,140,680). 

With respect to Claim 5, Miller discloses a voltage regulator (Fig. 7) provided with 
a constant voltage circuit part ("reference voltage supply" column 3, lines 60-64) 
including a driver transistor (Fig. 7 730) mounted on a semiconductor chip and an 
output current detection circuit part including a monitor transistor (Fig. 8 730-M) for 
detecting electric current flowing in the driver transistor (Fig. 8 730-(N-M), the voltage 
regulator comprising: 

a plurality of transistors (Fig. 8 M) provided in the monitor transistor and 
connected in parallel. Miller does not disclose the layout of the monitor transistors. 
Pulvirenti teaches to position the monitor transistors (Fig. 4 D1 ,D3 SE) at a periphery of 
an area (Fig. 4 RG) of the semiconductor chip on which the driver transistor (Fig. 4 CE) 
is mounted. It would have been obvious to one of ordinary skill in the art at the time of 
the invention to position the monitor transistors at the periphery of an area of the driver 
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transistor. The reason for doing so is so "the conduction and sense sections will have 
substantially identical temperature distributions" (Pulvirenti column 2, lines 35-37). 

With respect to Claim 6, Miller discloses a voltage regulator (Fig. 7) provided with 
a constant voltage circuit part ("reference voltage supply" column 3, lines 60-64) 
including a driver transistor (Fig. 7 730) mounted on a semiconductor chip and an 
output current detection circuit part including a monitor transistor (Fig. 8 730-M) for 
detecting electric current flowing in the driver transistor (Fig. 8 730-(N-M), the voltage 
regulator comprising: 

a plurality of transistors (Fig. 8 M) provided in the monitor transistor and 
connected in parallel. Miller does not disclose the layout of the monitor transistors. 
Pulvirenti teaches to position the monitor transistors (Fig. 4 SE) within an area (Fig. 4 
RG) of the semiconductor chip on which the driver transistor (Fig. 4 CE) Is mounted. It 
would have been obvious to one of ordinary skill in the art at the time of the Invention to 
position the monitor transistors within of an area of the driver transistor. The reason for 
doing so is so "the conduction and sense sections will have substantially identical 
temperature distributions" (Pulvirenti column 2, lines 35-37). 

With respect to Claim 7, Miller in view of Pulvirenti disclose the voltage regulator 
as claimed in claim 5, wherein the plural transistors (Fig. 4 SE) are disposed on the 
semiconductor chip at equal intervals. 
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With respect to Claim 8, Miller in view of Pulvirenti disclose the voltage regulator 
as claimed in claim 5, wherein the output current detection circuit part (Fig. 8 770) is 
configured to change the electric current flowing in the monitor transistor into electric 
voltage and output the electric voltage (Fig. 7 Vout at 755). 

With respect to Claim 10, Miller in view of Pulvirenti disclose the voltage regulator 
as claimed in claim 5, wherein the driver transistor and the monitor transistor are MOS 
transistors (Fig. 8 730). 

With respect to Claim 1 1 , Miller in view of Pulvirenti disclose the voltage regulator 
as claimed in claim 5, wherein the constant voltage circuit part and the output current 
detection circuit part are integrated on a single integrated circuit (Pulvirenti Fig. 4 RG). 

Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Miller (US 
6,734,656) in view of Pulvirenti (US 6,140,680) and further in view of Zadeh (US 
6,522,111). 

With respect to Claim 9, Miller in view of Pulvirenti disclose the voltage regulator 
as claimed in claim 5, wherein the constant voltage circuit part further includes a 
reference voltage generation circuit ("reference voltage supply" column 3, lines 63-64) 
for generating and outputting a reference voltage and an operational amplifier circuit 
("error amplifier circuitry 712" column 3, lines 61-62) including a differential pair for 
controlling the operation of the driver transistor (Fig. 7 730), wherein the output current 
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detection is supplied to tlie controller (Fig. 710). Miller does not detail how the controller 
uses the current feedback. Zadeh teaches adaptive biasing wherein the output current 
detection circuit part (Fig. 1 214) is configured to supply an electric current to the 
differential pair of the operational amplifier circuit (Fig. 1 218) , wherein the electric 
current supplied to the differential pair is proportional to the electric current flowing in 
the monitor transistor. It would have been obvious to one of ordinary skill in the art at 
the time of the invention to provide the proportional electric current to the operational 
amplifier. The reason for doing so is to provide adaptive biasing and "thereby improving 
transient responses" (Zadeh column 2, lines 7-8). 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Ashley (US 5,237,262), Sander (US 5,994,752) and Barker (US 
6,144,085) disclose positioning temperature sensors. 

Any inquiry concerning this communication or eartier communications from the 
examiner should be directed to HARRY BEHM whose telephone number is (571)272- 
8929. The examiner can normally be reached on 7:00 am - 3:00 pm EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Akm E. Ullah can be reached on (571 ) 272-2361 . The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Harry Behm/ 
Examiner, Art Unit 2838 

/Jeffrey L. Sterrety 

Primary Examiner, Art Unit 2838 



